Botsourcing is the augmentation or replacement of human jobs by robots or other computing systems. This practice is growing in popularity for reasons both economic and technical. Botsourcing will seriously challenge the human workforce, and in some cases humans will find themselves working alongside robots or other "intelligent' computer systems. In other cases, botsourcing will eliminate jobs and will force impacted humans to retrain. This paper discusses the nature and appeal of botsourcing, as well as the challenge to human employment.
INTRODUCTION
ver the last decade and more, the United States and other developed countries have experienced a decline in the economic well-being of an increasingly large portion of their citizens, leading to unprecedented disparities in wealth. One of the factors contributing to this situation is the growing use in the workplace of robots and other advanced computer systems (Brynjolfsson and McAfee, 2014) .
To label this development using the word "computerization" is inadequate, as the term does not bring to mind an application space far beyond that of traditional office or factory systems. Botsourcing has been defined as "the use of robots or robotic technology to replace human workers". Although certainly a better term, this process is actually more nuanced and extensive. (Waytz and Norton, 2014) .
Advances in software automation such as robotic process automation, AI and cognitive technology are triggering a public debate in America and the UK. Repetitive and mundane jobs can be at risk as robots and super computers are better suited to perform more productively precision and routine tasks. (Hearnden, 2014) Over the past 10-15 years there has been an explosion in the capabilities of both robots and computing systems in general. These advances allow robots and other computer systems to assist humans in their work, as well as replace them in some instances (Brynjolfsson and McAfee, 2014) . In this paper the authors will use the term botsourcing, but define it as "the augmentation or replacement of human workers by robots or other computing systems."
THE IMPORTANCE OF BOTSOURCING
The foundation for the botsourcing phenomenon lies in the explosion of IT products and services brought about by enormous improvements in IT itself (ex., processing power, sensors). Thomas Friedman (2011) provides an example:
I wrote about the connected world in 2004, arguing that the world had gotten "flat." When I made that argument, though, Facebook barely existed -and Twitter, cloud computing, iPhones, LinkedIn, iPads, the "applications" industry and Skype had either not been invented or were in their infancy…. In the last decade, we have gone from a connected world (thanks to the end of the cold war, globalization and the Internet) to a hyper connected world (thanks to those same forces expanding even faster).
As an example of the many authors who have written about this phenomenon, Brynjolfsson and McAfee (2014) identify five technologies experiencing recent and rapid advancement: Pattern recognition (ex., autonomous vehicles), natural language processing (ex., Siri), translation utilities (ex., Google Translate), automated learning (ex IBM's Watson), and robotics (ex., Baxter).
One of the results of this technological explosion is the availability of enormous quantities of digitized data on an ever-growing range of subjects. Analysis of this steadily-increasing amount of data, using the techniques of data mining, exposes patterns or structures of knowledge, performance, or behavior. One important use of these discoveries is creating better algorithms for robots and other computing systems (ex., reviewing tens of thousands of treatment records for cancer patients to identify the best approach for a specific cancer patient). This ability to provide more comprehensive analysis of historical cases is extremely powerful; it enables development of robotic or computer applications for problems earlier thought to be too complex for machines (Frey and Osborne, 2013; Manyika et al, 2013) .
As North American manufacturers face ever-growing challenges to remain competitive in the global marketplace, they frequently look to overseas sources as a way to cut costs. Although the appeal of low-cost labor may lead a company to implement this course, and it sometimes makes sense, there are numerous other factors to consider. Among them are factory efficiency, inventory requirements, the strength of the U.S. labor force, government support and stability, supply chain strength, and intellectual property protection (Schneider, 2014) . Rethink Robotics says that moving manufacturing operations overseas is not the only route to remaining competitive. By focusing on innovation and recognizing that automation and robotics are often more cost-effective and profitable alternatives, North American manufacturing companies can achieve cost-savings while improving quality and control. The result of automating is lower labor costs, lower transportation costs, and shorter and more responsive supply chains. (Schneider, 2014) .
For developed nations, these advancements have lowered costs for making things and doing business in general (Brynjolfsson and McAfee, 2014) . In the United States, profitability is even more favorable because fracking technologies have reduced energy costs (compared with Europe, for example). When the rising wages in developing nations and the significant risks associated with a global supply chain are added to the mix, botsourcing becomes very attractive. Indeed, the economic strengths of botsourcing can have a negative impact on offshoring, as jobs return from overseas. For example, botsourcing is considered a major threat to India's multi-billion-dollar IT industry (Lewis, 2014).
CHALLENGES FOR COMPANIES
As botsourcing grows, one of the major decisions companies are going to have to make is whether to adopt this practice in-house or outsource. One argument in favor of an in-house approach is that the new technologies are much more generic in their range of applications than in the past. For example, moving beyond chess and Jeopardy! IBM touts Watson for applications in healthcare, finance, retail, and other sectors (IBM, 2014) . Rethink Robotics provides a different example with Baxter, an inexpensive (c. $20,000) robot that is easy to train and does not take up a lot of space (Guizzo and Ackerman, 2012) .
From a psychological standpoint, what human-machine interfaces will be most appropriate? From an organizational standpoint, how will botsourcing change business practices or industry and government standards? The State of California has already passed legislation to regulate driverless cars (Iozzio, 2014) . Again, how will the insurance industry react to robotic care of infirm or elderly patients? In turn, how will those changes shape future healthcare management structure and responsibilities?
